American-style Derivatives
• An American-style option that pays the holder P w upon exercise at time w has time-t value (t ≤ T ) given by
• Working backwards in time from the option maturity, the option can be priced using a recursive scheme.
• Drawbacks
• Methods break down in high dimensions.
• No information on path properties.
Monte Carlo
• Compute the continuation value of the claim. Carriere 1996 , Longstaff and Schwartz 2001 , Broadie and Glasserman 1995 , 1997 , 1998 . • MC methods typically generate estimators that are biased (but consistent). • It is common to use both a high-and low-biased estimator.
Here we discuss only high-biased estimators. • In a stochastic tree, replace the exact values
with the estimators
Estimator Error
Held:
2. The bias is an integral over the joint density of S w+1 . 3. Can express this as an integral over the joint density of Ỹ w+1 , Y w+1 .
Evaluation?
Bias Reminder:
Assumptions:
M Implication • Bias can be approximated by an integral over the joint density of Ỹ w+1 , Σ w+1 .
Bias and Correction
• Bias can be expressed as
• Thus the bias-corrected estimator for the hold value is • Comparisons for a fixed standard deviation (≈ 0.01) and computational time.
Summary
• Like Guinness, reducing bias is good for you. and • It is very cheap.
